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Draft Genome Sequences of Five Clinical Enterococcus cecorum Strains
Isolated from Different Poultry Species in Poland
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Here, we report five draft genome sequences of Enterococcus cecorum strains that were isolated from different bird species of
affected poultry flocks (commercial broilers [CB], broiler breeders [BB], commercial layers [CL], ducks [D], and geese [G]) in
Poland.
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Enterococcus cecorum is known as a member of the commensalintestinal microbiota in healthy humans and animals, but it
can act as a pathogen. From2002until today, a growing number of
E. cecorum-associated disease outbreaks in poultry flocks, espe-
cially broilers and broiler breeders, have been reportedworldwide.
The most predominant lesions are enterococcal spondylitis (ES),
osteomyelitis, arthritis, femur head necrosis (FHN), and bactere-
mia (1–5). Recently, genomic analysis revealed fundamental dif-
ferences in pathogenic isolates from chickens in the southeastern
United States (6).
In the present study, E. cecorum strains were cultivated from
tissue samples taken from affected poultry. Bacteria were identi-
fied as Enterococcus based on their phenotypic properties. Identi-
fication to the species level was done using API rapid ID 32 Strep
(bioMérieux, France), PCR amplification of the sodA (superoxide
dismutase) fragment gene, and sequencing of PCR products (7).
BLAST search results showed 99 to 100% sequence identity with
the existing GenBank E. cecorum sequences. We found no high-
level gentamicin resistance (HLGR) or vancomycin-resistant en-
terococci (VRE) in enterococcal strains after using the standard
disk diffusionmethod.E. cecorum strain BB-66 exhibited interme-
diate susceptibility to vancomycin.
Here, we present five draft genome sequences of E. cecorum
clinical strains from different poultry species in Poland: commer-
cial broilers (CB-32), broiler breeders (BB-66), commercial layers
(CL-1), ducks (D-104), geese (G-29).
Good-quality genomicDNAwas isolated frompure cultures of
E. cecorum CB-32, BB-66, CL-1, G-29, and D-104 and submitted
for sequencing. Five genomes were sequenced by the Illumina
paired-end method (MiSeq) using a paired-end library (TruSeq
NanoDNA), with an average read length of 2 150 bp. The reads
were trimmed for quality and de novo assembled using CLC
Genomics Workbench 7.0.
The results of the sequencing are summarized in Table 1. The
genome sequences were annotated by the Rapid Annotations us-
ing Subsystems Technology (RAST) server (8) and by the NCBI
Prokaryotic Genome Annotation Pipeline (PGAP) (9).
The CB-32 genome consists of 2,267 genes (51 tRNAs and 3
rRNAs) and 2,113 expected coding sequences (CDSs). The ge-
nomeof BB-66 consists of 2,479 genes (47 tRNAs and 3 rRNAs), of
which 2,310 are coding sequences (CDSs). For CL-1, we identified
2,315 genomic features consisting of 2,163 coding sequences (pre-
dicted), 40 tRNAs, and 6 rRNAs. The D-104 genome consists of
2,269 genes (55 tRNAs and 10 rRNAs) and 2,115 CDSs. For the
G-29 genome, we revealed 2,158 genes (46 tRNAs and 5rRNAs),
including 1,987 CDSs.
To the best of our knowledge, this is the first genome report of
clinical E. cecorum strains isolated from different poultry species
in Europe. The sequence data presented here will contribute to
understanding the pathogenicity of E. cecorum against poultry.
Nucleotide sequence accession numbers. The five whole-
genome shotgun projects have been deposited at DDBJ/EMBL/
GenBank under the accession numbers listed in Table 1. The ver-
sions described in this paper are the first versions.
TABLE 1 Summary of genome sequencing in the present study
E. cecorum isolate
Reads (Mb) Fold
coverage
No. of
scaffolds
Genome
size (bp) GC (%) Accession no.
CB-32 132.6 57.8 61 2,293,164 36.5 LDEB00000000
BB-66 162.2 65.4 62 2,480,260 36.2 LDED00000000
CL-1 143.8 61.5 47 2,337,819 36.3 LDEA00000000
G-29 171.9 80.5 46 2,133,362 36.9 LDEC00000000
D-104 149.9 65.8 28 2,275,377 36.3 LDDZ00000000
crossmark
Genome AnnouncementsSeptember/October 2015 Volume 3 Issue 5 e01082-15 genomea.asm.org 1
 o
n
 M
arch 23, 2016 by KB, Københavns Universitetsbibliotek
http://genom
ea.asm
.org/
D
ow
nloaded from
 
ACKNOWLEDGMENTS
This project has received funding from the European Union’s Seventh
Framework Programme for research, technological development, and
demonstration under grant agreement no. 613574. The work was sup-
ported by the University of Copenhagen, Faculty of Health and Medical
Sciences, Department of VeterinaryDisease Biology, andWarsawUniver-
sity of Life Sciences—SGGW, Faculty of Veterinary Medicine, Depart-
ment of Pathology and Veterinary Diagnostics.
REFERENCES
1. Dolka B, Szeleszczuk P. 2012. Enterococcal vertebral osteoarthritis in
chickens. Medycyna Wet 68:153–158.
2. Makrai L, Nemes C, Simon A, Ivanics E, Dudás Z, Fodor L, Glávits R.
2011. Association of Enterococcus cecorum with vertebral osteomyelitis and
spondylolisthesis in broiler parent chicks. Acta Vet Hung 59:11–21. http://
dx.doi.org/10.1556/AVet.59.2011.1.2.
3. Robbins KM, Suyemoto MM, Lyman RL, Martin MP, Barnes HJ, Borst
LB. 2012. An outbreak and source investigation of enterococcal spondylitis
in broilers caused by Enterococcus cecorum. Avian Dis 56:768–773. http://
dx.doi.org/10.1637/10253-052412-Case.1.
4. Szeleszczuk P, Dolka B, Z˙bikowski A, Dolka I, Peryga M. 2013. First case
of enterococcal spondylitis in broiler chickens in Poland. Med Weter 69:
298–303.
5. Wood AM, MacKenzie G, McGiliveray NC, Brown L, Devriese LA, Baele
M. 2002. Isolation of Enterococcus cecorum from bone lesions in broiler
chickens. Vet Rec 150:27.
6. Borst LB, Suyemoto MM, Scholl EH, Fuller FJ, Barnes HJ. 2015. Com-
parative genomic analysis identifies divergent genomic features of patho-
genic Enterococcus cecorum including a type IC CRISPR-Cas system, a cap-
sule locus, an epa-like locus, and putative host tissue binding proteins. PLoS
One 10:e0121294. http://dx.doi.org/10.1371/journal.pone.0121294.
7. Jackson CR, Fedorka-Cray PJ, Barrett JB. 2004. Use of a genus- and
species–specificmultiplex PCR for identification of enterococci. J ClinMicro-
biol 42:3558–3565. http://dx.doi.org/10.1128/JCM.42.8.3558-3565.2004.
8. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards
RA, Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F,
Stevens R. 2014. The SEED and the rapid annotation of microbial genomes
using subsystems technology (RAST). Nucleic Acids Res 42:D206–D214.
http://dx.doi.org/10.1093/nar/gkt1226.
9. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Ciufo S, Li W.
2013. Prokaryotic genome annotation pipeline. In NCBI handbook, 2nd
ed. National Center for Biotechnology Information, Bethesda, MD. http:
//www.ncbi.nlm.nih.gov/books/NBK174280/.
Dolka et al.
Genome Announcements2 genomea.asm.org September/October 2015 Volume 3 Issue 5 e01082-15
 o
n
 M
arch 23, 2016 by KB, Københavns Universitetsbibliotek
http://genom
ea.asm
.org/
D
ow
nloaded from
 
